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Abstract 
An experiment is reported that examined the relationship between phonology and orthography in the auditory rhyme decision 
task in children. It is investigated how the spelling of a word affects rhyme decisions, which can be done only on the basis of 
phonological information. Young children revealed the orthographic facilitation and inhibition effects even when subsequent 
spelling tests showed that for some words the children only had an implicit knowledge about the words’ spellings and were not 
yet able to produce explicitly their correct spelling. Older children have the same automatic processes as adults: they activate 
orthographic information and are faster to decide that two spoken words rhyme when these are spelled similarly than dissimilarly, 
and are slower to decide that two words do not rhyme if these are spelled similarly than dissimilarly. 
© 2013 The Authors Published by Elsevier Ltd. All rights reserved 
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1. Introduction 
The relationship between the appreciation of rhyme and normal literacy skills is intricate but important. 
Some authors have argued for a causal relationship between awareness of rhyme and the acquisition of reading 
skills. Bradley and Bryant (1978) found that ‘poor’ readers (children of normal IQ who fall behind the average 
reading age) were worse than normal readers (younger children matched on reading age) in their sound oddity 
detection tasks. Bradley and Bryant concluded that sensitivity to rhyme and alliteration (i.e., tasks that require 
phonological awareness) was the cause of the ‘poor’ readers’ difficulties. In a longitudinal correlational study, 
Bryant and Bradley (1985) found that 5-year-old children who performed poorly in rhyme detection and production 
tasks were below average readers when tested three years later, aged 8 years old; children who were poor at 
phonological awareness became poorer readers later. In an experimental study, Bradley and Bryant (1983) found 
that 4- and 5-year-old children trained over a two-year period in the appreciation of sound categorization and sound-
to-letter association showed significant gains in achievement on tests of reading and spelling when tested at the end 
of the interventional training. The authors concluded that training in the appreciation of rhyming helps children’s 
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later reading development. These studies suggest that the phonological skill of rhyme detection facilitates the 
acquisition of literacy. 
 Seidenberg and Tanenhaus (1979) shown that adults show clear effects of orthographic knowledge in their 
performance in the auditory rhyme decision task. People are faster to decide that two auditorily presented words 
rhyme when their terminal segments are spelled similarly (e.g., “cot-hot”) than when they are spelled with different 
patterns (e.g., “yacht-hot”); there is an orthographic facilitation effect for ‘yes’ responses to rhymes. People are also 
slower to decide that two spoken words do not rhyme when they have similar spelling patterns (e.g., “mint-pint”) 
than when they are spelled with different patterns (e.g., “sit-pint”); there is an orthographic inhibition effect for ‘no’ 
responses to non-rhymes. As the task of deciding whether or not two spoken words rhyme requires no necessary 
activation of the words’ spellings, these effects may be seen as a measure of implicit (or indirect) activation of 
spelling knowledge. The experiments show that one important aspect of literacy --namely the ability to activate the 
spellings of words-- is involved in the ostensibly phonological processing task of rhyme detection. 
 The experiment reported in this article investigate the orthographic facilitation and inhibition effects in the 
auditory rhyme decision task in groups of children. The primary motivation is to see whether children show these 
effects at all, and, if they do, to determine whether they change with age (and so increasing spelling competence). In 
addition, the experiment also investigated the relationship between the implicit orthographic effects and tests of 
explicit spelling competence. In the experiment, the children were subsequently tested on their spelling knowledge 
of the words used in the rhyme decision task. The purpose was to determine whether orthographic effects in auditory 
rhyme decision are found only when the children explicitly ‘know’ the spellings of the words or whether 
orthographic effects in the rhyme decision task might precede (or be considered to be an implicit measure of) full 
spelling competence. 
 
2. Present study 
  
An experiment was conducted with children of three different ages (7-, 9-, and 11-year-olds), all of whom 
were normal readers and spellers (i.e., they had average reading and spelling ages). There were three major 
questions asked. First, would children show the same orthographic effects in the rhyme decision task as adults? The 
results reported by Seidenberg and Tanenhaus (1979) were from skilled, adult readers and spellers and so it would 
be very interesting to see if they are also found in children. Second, would there be any developmental trends in the 
manifestation of implicit effects of spelling in the rhyme decision task? It is possible that these effects are related to 
spelling age and reading age as assessed by standardized tests of ability. It may be the case that only the older 
children, who have well-developed spelling ability, will show the facilitation and inhibition effect due to spelling 
activation. Alternatively, it may be the case that even younger children, with less well-developed spelling 
competence, will also show the effects, perhaps suggesting that implicit knowledge of the word spelling is more 
effectively assessed by this task. 
 Third, what is the relationship between the implicit effects of orthographic knowledge in the rhyme 
decision task and an explicit measure of spelling production? After the rhyme decision experiment was completed, 
all the children were given a spelling test for the words used in the task, in order to compare (using post hoc tests) 
the performance patterns for those words the children could spell and those they could not spell correctly. The task 
used was the explicit spelling task of writing words to dictation. It was reasoned that if the children show 
orthographic facilitation and inhibition effects for words they cannot spell, even if these may be smaller than for the 
words they can spell, then this would suggest that the auditory rhyme detection task could be used to detect what 
Barron (1986, 1991, 1994) calls “proto-literate knowledge”. It is possible that the implicit effects of spelling 
knowledge shown in the auditory rhyme decision task might precede the ability to spell the words explicitly. If this 
were so, then it might suggest that the auditory rhyme decision task could be used in the future development of 
assessment tools for spelling. 
 
2.1. Method 
 
Participants. A total of seventy six children from a Roman Catholic, English language primary school in Cardiff 
were tested. All children had “normal” reading and spelling ability, as defined by their school’s own assessment 
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tests. There were three groups of children of three different ages: twenty seven 7-year-old children (thirteen male 
and fourteen female), twenty five 9-year-olds (twelve male and thirteen female) and twenty four 11-year-olds 
(twelve male and twelve female). 
Design. The independent variables were age, rhyming (rhymes vs. non-rhymes) and spelling similarity (similar vs. 
dissimilar). The primary dependent variable was the time taken to perform the rhyme decision task. The reaction 
time data were then sub-divided, for each child, into those correct decisions to words the child could spell correctly 
and those correct decisions to words the child was not able to spell correctly. 
Stimulus materials. One hundred and twenty words were selected so as to be likely to be known by the children. All 
were of high word frequency (Kucera & Francis, 1967), the mean frequency of the second words of the sixty pairs 
was 223 per million, and all words were rated to have been acquired at “early” in life [the mean age-of-acquisition 
ratings of most of the second words of the sixty pairs --some words were used which were not listed in the Gilhooly 
& Logie (1980) norms-- was 2.56]. There were fifteen pairs of words in each of four conditions (and the words in 
each condition were approximately matched for frequency). These conditions were: (i) rhymes with similar spellings 
(e.g., harm-arm, toy-joy, hold-cold); (ii) rhymes with dissimilar spellings (e.g., boot-fruit, heart-part, moon-june); 
(iii) non-rhymes with similar spellings (e.g., match-watch, car-war, five-give); and (iv) non-rhymes with dissimilar 
spellings (e.g., dress-pass, bar-hair, game-room). 
Procedure. The stimulus words were recorded digitally (using a MacRecorder) by Dr. Chris Barry (a male native 
English speaker) and the recordings were then edited and saved digitally. In the rhyme judgement task, each child 
was tested individually. Two digitally recorded spoken words were presented by a computer, with an interval of 1 
second between the two words. Each child was given headphones to wear and had to decide if the words rhymed or 
not. They had to respond “yes” by pressing a button on the keyboard with their right hand and respond “no” by 
pressing a button with their left hand. A short practice session was given before the experiment started in order to be 
sure that children understood what they had to do. Reaction times were recorded from the onset of the second word 
of each pair. 
 A few days later, the children were given a spelling to dictation task, using all the words presented in the 
rhyme judgement task. The children were tested in groups for this spelling production task. They heard each word 
pronounced by Dr. Chris Barry (who was present in the classroom), followed by a sentence that contained that 
particular word, then the word again, which they were asked to write down. 
 
2.2. Results 
 
 Harmonic mean correct reaction times from the onset of the target word were calculated for every subject 
(and for every stimulus pair). Very short reaction times (below 500 msec) and very long ones (over 3000 msec) were 
excluded from the analysis. The data from sixteen participants’ (seven 7-year-olds, five 9-year-olds and four 11-
year-olds), who made more than a total of six errors (out of the 60 experimental trails) in the auditory rhyme 
decision task were excluded. These exclusions resulted in there being data from 20 children in each age group for 
analysis. 
Overall analysis. 
 The first set of analyses to be reported was on the full set of reaction time data; that is, on all words, 
irrespective of the child’s subsequent spelling performance. This analysis included the variables of age (7, 9, and 11 
year-olds, with 20 of each age), rhyme (rhyme vs. non-rhyme) and spelling (similar vs. dissimilar). In the analyses 
by participants, age was a between-subject variable, and rhyme and spelling were within-subject variables. In the 
analyses by items, rhyme and spelling were between-item variables and age was a within-item variable. Table 1 
shows the results for each condition of the experiment. 
Table 1. The data from all stimuli in the rhyme decision task (irrespective of the children’s subsequent spelling 
performance). 
 
RHYMES    
 Similar Dissimilar Facilitation 
7-Year-olds    
By participants 1234 1246 12 
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By items 1251 1281 30 
Error rates 6.7% 8.0%  
9-Year-olds    
By participants 1210 1227 17 
By items 1193 1217 24 
Error rates 6.0% 5.0%  
11-Year-olds    
By participants 1188 1232 44 
By items 1209 1248 39 
Error rates 5.3% 6.3%  
NON-RHYMES    
 Similar Dissimilar Inhibition 
7-Year-olds    
By participants 1439 1358 81 
By items 1503 1427 76 
Error rates 12.7% 7.0%  
9-Year-olds    
By participants 1399 1330 69 
By items 1365 1297 68 
Error rates 10.7% 3.3%  
11-Year-olds    
By participants 1327 1271 56 
By items 1404 1286 118 
Error rates 15.7% 5.3%  
 The main effect of age was not significant in the analysis by participants [Fs < 1], but it was in the analysis 
by items [Fi(1,112) = 21.95, MSe = 7347.435, p < 0.00001]. Overall reaction times decreased with age (7-year-olds 
= 1319 msec, 9-year-olds = 1292 msec, and 11-year-olds = 1255 msec). The main effect of rhyme was highly 
significant in both the analysis by participants and by items [Fs(1,57) = 59.001, MSe = 17512.533, p < 0.0001; 
Fi(1,56) = 24.544, MSe = 39687.248, p < 0.00001]. Reactions to rhymes (1223 msec) were faster than to non-
rhymes (1354 msec). The main effect of spelling approached significance in the analysis by participants [Fs(1,57) = 
3.331, MSe = 8795.629, p = 0.073] but was absent in the analysis by items [Fi < 1]. There was a tendency for 
participants to be overall slower to the similarly spelled words (1300 msec) than to the dissimilarly spelled ones 
(1277 msec). 
 The theoretically important interaction between rhyme and spelling was significant in both analyses 
[Fs(1,57) = 18.61, MSe = 6925.784, p < 0.00001; Fi(1,56) = 3.96, MSe = 39687.248, p = 0.052]. This interaction 
reflects the fact that ‘yes’ responses to rhymes were faster when the two words were spelled similarly than 
dissimilarly (an orthographic facilitation effect), and that ‘no’ responses to non-rhymes were slower when the two 
words were spelled similarly (an orthographic inhibition effect). The analysis of the simple main effects in this 
interaction revealed that the effect of spelling did not reach significance for rhymes [F(1,114) = 2.244, p = 0.14], but 
was significant for non-rhymes [F(1,114) = 17.878, p < 0.0001]. This shows that the children in the present 
experiment showed a small orthographic facilitation effect, but a large (and highly reliable) orthographic inhibition 
effect. Summed over age, the orthographic facilitation effect was 24 msec by participants (and 31 msec by items), 
whereas the orthographic inhibition effect was 68 msec by participants (and 87 msec by items). 
 The interaction between rhyme and age was not significant in the analysis by participants [Fs(2,57) = 1.58], 
but was significant in the analysis by items [Fi(2,112) = 4.15, MSe = 7347.435, p < 0.025]. This interaction reflected 
the fact that the difference in response times to rhymes and non-rhymes was larger for the 7-year-olds (159 msec) 
than the 9-year-olds (146 msec) or the 11-year-olds (89 msec). The interaction between spelling and age was not 
significant [Fs < 1, Fi < 1]; all three age groups were slower to similarly spelled words (7-year-olds: 1337 msec vs. 
1302 msec, 9-year-olds: 1305 msec vs. 1279 msec, 11-year-olds: 1257 msec vs. 1252 msec). The three-way 
interaction between age, rhyme and spelling was absent [Fs < 1, Fi < 1]. As can be seen from the data presented in 
Table 1, the orthographic facilitation and inhibition effects did not differ systematically with age. 
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 A similar analysis was conducted on the errors produced by the 60 children in the auditory rhyme 
judgement task. The main effect of age was not significant by participants [Fs < 1] but it was significant by items 
[Fi(2,112) = 4.68, MSe = 0.835, p < 0.025]. Overall, the 7-year-olds made 8.6% errors, the 9-year-olds made 6.3% 
errors and the 11-year-olds made 8.2% errors. The effect of rhyme was significant in the analysis by participants 
[Fs(1,57) = 4.95, MSe = 2.279, p < 0.05], but not in the analysis by items [Fi < 1]. Overall, there were 6.2% errors 
made to rhymes and 9.1% errors to non-rhymes. The effect of spelling was significant in both analyses [Fs(1,57) = 
17.60, MSe = 1.031, p < 0.0001; Fi(1,56) = 4.68, MSe = 2.622, p < 0.05]. There were more errors made to similarly 
spelled words (9.5%) than to dissimilarly spelled ones (5.8%). The interaction between rhyme and spelling was 
significant in the analysis by participants [Fs(1,57) = 22.81, MSe = 1.000, p < 0.0001], and approached significance 
in the analysis by items [Fi(1,56) = 2.90, MSe = 2.622, p = 0.09]. This showed that, for rhymes, there was only a 
small orthographic facilitation effect (similar = 6.0%, dissimilar = 6.5%), but there was a large orthographic 
inhibition effect (similar = 13.0%, dissimilar = 5.2%). This was supported by an analysis of simple main effects (by 
participants), which showed that the effect of spelling was not significant for rhymes [F < 1], but was significant for 
non-rhymes [F(1,114) = 40.83, p < 0.0001]. The three-way interaction between age, rhyme, and spelling was not 
significant [Fs < 1; Fi(2,112) = 1.16], showing that, as for the analyses of reaction times, the orthographic effects did 
not differ systematically with age. 
Spelling to dictation. 
 The number of words spelled correctly in the spelling to dictation test (summed over all four conditions of 
the auditory rhyme decision task) was calculated for each child. Overall, the 7-year-olds correctly spelled 59.5% of 
all words, the 9-year-olds spelled 73.0% and the 11-year-olds spelled 84.4%. The difference in spelling accuracy 
between the 7- and 9-year-olds was significant [t(37) = 2.02, p < 0.05] and the difference between the 9- and 11-
year-olds was also significant [t(36) = 2.51, p < 0.025]. Not surprisingly, these results show that the younger 
children spelled fewer words correctly than the older children. 
 The second major set of analyses of the reaction time data to be reported contrasted responses to those 
words the children could and could not spell correctly in the subsequent dictation task, a measure of explicit 
spelling. The data from the auditory rhyme decision task were analysed separately for those words each child was 
able to spell correctly and those words the child was not able to spell correctly. For each child, the reaction time data 
from the auditory rhyme decision task were divided into: (i) those trials in which the child was able to correctly spell 
both words in the stimulus pair; and (ii) those trials on which the child made an error on either one or both words in 
the pair in the subsequent dictation task. The analyses of the reaction time data sub-divided according to spelling 
accuracy were performed by participants only. This was because there were many instances where, for any age 
group, there were some items that all children were not able to spell correctly, thus creating empty cells for 
particular items (an analysis by items would be compromised by the large variations in the sample sizes of reaction 
times contributing to the means for different words). 
Words the children could spell correctly. 
 The variables that were included in this analysis were: age group (7-, 9- and 11-year-olds), rhyming (rhyme 
vs. non-rhymes), and spelling (similar vs. dissimilar). The reaction time data from 53 children were analysed (fifteen 
7-year-olds, nineteen 9-year-olds and nineteen 11-year-olds). This was not the full sample of the 60 children because 
some children were unable to spell correctly all (or too many) words in some conditions, thus creating empty cells 
that could not be analysed. Table 2 shows the reaction time data for those words the children could spell correctly. 
Table 2. The mean correct reaction times in the auditory rhyme decision task (and the orthographic facilitation and 
inhibition effects) for each age group for those words the children could spell correctly in the subsequent dictation 
task. 
 
RHYMES Similar Dissimilar Facilitation 
7-Year-olds 1256 1381 125 
9-Year-olds 1187 1218 31 
11-Year-olds 1169 1233 64 
NON-RHYMES Similar Dissimilar Inhibition 
7-Year-olds 1504 1529 -25 
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9-Year-olds 1426 1319 107 
11-Year-olds 1306 1279 27 
The main effect of age was significant [F(2,50) = 4.07, MSe = 135998.752, p < 0.025] which showed that, overall, 
reaction time decreased with age (7-year-olds = 1417 msec, 9-year-olds = 1288 msec, and 11-year-olds = 1247 
msec). The main effect of rhyme was significant [F(1,50) = 30.59, MSe = 40057.799, p < 0.0001]: ‘yes’ responses 
to rhymes were faster than ‘no’ responses to non-rhymes (1235 vs. 1385 msec). The main effect of spelling was not 
significant [F < 1], but the critical interaction between rhyme and spelling was significant [F(1,50) = 5.30, MSe = 
29853.366, p < 0.05]. An analysis of the simple main effects in this interaction showed that the orthographic 
facilitation effect for rhymes (of 70 msec) approached significance (F(1,50) = 3.10, p = 0.09), but the orthographic 
inhibition effect (of 41 msec) did not [F = 1.2]. 
 The two-way interactions of both age and rhyme, and age and spelling were not significant [F < 1]. The 
three-way interaction between age, rhyme and spelling was also not significant [F < 1], which showed that the 
orthographic effects did not differ systematically with age. 
Words the children could not spell. 
 An analysis of the reaction times in the rhyme decision task for words the children were not able to spell 
correctly was performed. This analysis was conducted on 44 (of the original 60) children (seventeen 7-year-olds, 
fourteen 9-year-olds and thirteen 11-year-olds). This was because some of the children actually spelled all (or most) 
of the words in some conditions correctly, thus creating empty cells that could not be analysed. Table 3 shows the 
reaction time data for those words the children could spell correctly. Overall, reaction times in the auditory rhyme 
decision task to words the children were unable to spell correctly were no different for those words the children 
could spell correctly (1286 msec vs. 1310 msec). 
Table 3. The mean correct reaction times in the auditory rhyme decision task (and the orthographic facilitation and 
inhibition effects) for each age group for those words the children could not spell correctly in the subsequent 
dictation task. 
 
RHYMES Similar Dissimilar Facilitation 
7-Year-olds 1239 1218 -42 
9-Year-olds 1253 1208 -45 
11-Year-olds 1213 1263 50 
NON-RHYMES  Similar Dissimilar Inhibition 
7-Year-olds 1504 1529 15 
9-Year-olds 1338 1336 2 
11-Year-olds 1343 1166 177 
 The main effect of age was not significant [F < 1], although younger children tended to be slower (7-year-
olds = 1319 msec, 9-year-olds = 1284 msec, and 11-year-olds = 1246 msec). The main effect of rhyme was 
significant [F(1,41) = 5.99, MSe = 46443.403, p < 0.05]; reaction times for ‘yes’ responses to rhymes were faster 
than to ‘no’ responses to non-rhymes (1244 msec vs. 1328 msec). The main effect of spelling was not significant [F 
< 1] and, unfortunately, the interaction between rhyme and spelling did not reach significance [F(1,50) = 1.99, p = 
0.16], despite there being a clear trend towards finding the usual orthographic effects. Summed over all ages, there 
was an orthographic facilitation effect of 16 msec and an orthographic inhibition effect of 59 msec. 
 The interactions between age and rhyme, and age and spelling were not significant [F < 1]. The three-way 
interaction between age, rhyme and spelling did not reach significance [F(2,41) = 1.91]. There was a large 
orthographic inhibition effect for the 11-year-olds. Indeed the effect of spelling for non-rhymes was significant for 
the 11 year-old children [F(1,41) = 16.93, MSe = 12022.210, p < 0.001]. Thus, these children showed a significant 
orthographic inhibition effect even for words they were not able to spell correctly. 
 
2.3. Discussion 
 
 Of the original number of children tested, sixteen produced what were considered to be too many errors in 
the rhyme decision task to permit legitimate analysis of their reaction time data (and so were excluded from all 
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analyses). It is possible that these children had problems either with processing rhymes in general or with the 
particular computer-based task used by the experiment (although most children found this to be entertaining and 
some treated it rather like a computer ‘game’). However, it may be interesting to note that these children performed 
rather poorly on the spelling production task, which suggests that the ability to appreciate whether spoken words 
rhyme or not may well be associated with spelling competence (or with some general factor, underlying both). This 
would be consistent with a number of other studies showing clear relationships between phonological awareness and 
the development in reading and spelling ability (e.g., Bradley & Bryant, 1978, 1983; Lundberg, Olofsson & Wall, 
1980; Bryant & Bradley, 1985; Ellis & Large, 1987; Bryant, Bradley, Maclean & Crossland, 1989; Bryant, 
MacLean & Bradley, 1990). Poor spellers usually do not perform well in rhyme tasks and children who do not 
succeed in rhyme tasks eventually become poor spellers. Of course the ability to process rhyme does not predict 
spelling directly (although it may do so indirectly), and it does play an important role in children’s early spelling, as 
Goswami and Bryant (1990) have pointed out. Children’s reading and spelling are not connected as closely as they 
are for adults (Bryant & Bradley, 1980; Treiman, 1993). It has been proposed by a lot of studies that rhyme helps 
children when they start to read through developing phonological sensitivity (Goswami, 1986, 1993; Treiman, 
1983). Also rhyme contributes by allowing children to read and spell new words (Goswami, 1990, 1994). 
 The first analysis of the results of sixty children who participated in the experiment revealed that children 
show the same pattern of orthographic effects in their reaction times in the auditory rhyme decision task as do 
adults. They showed both the orthographic facilitation effect for rhymes and the orthographic inhibition effect for 
non-rhymes, although the later effect was stronger than the former for the children in the present study. Also there 
were no particularly strong differences between the 7-year-olds, 9-year-olds and 11-year olds in these orthographic 
effects. Despite there being a clear developmental increase in accuracy in the spelling to dictation task (from 59% 
correct by 7-year-olds to 84% correct by 11-year-olds), all three groups of children showed qualitatively the same 
pattern of orthographic effects in the auditory rhyme decision task. This suggests that the relationship between 
implicit orthographic effects and explicit spelling production is not at all a direct one. 
 The orthographic effects in the auditory rhyme decision task were then analysed separately for those words 
the children could and could not spell (as determined by a subsequent writing to dictation task). For those words the 
children were able to spell correctly in the dictation task, there was an orthographic facilitation effect for responses 
to rhymes (where reaction times to words with similarly spelled ‘rimes’ were faster by 70 msec) and a smaller, but 
not significant, orthographic inhibition effect for responses to non-rhymes (where reaction times to words with 
similarly spelled terminal segments were slower by 41 msec). So the trends in the data were consistent with the 
initial hypotheses, but failed to reach always conventional significance levels. Still the significant orthographic 
facilitation effect suggests that children, like adults, activate the orthography of words they hear (and are able to 
spell correctly) and that such knowledge affects their ability to make ostensibly phonological processing decisions, 
and, as the pattern of the orthographic effects did not interact significantly with age, this was true for young as well 
as older children. 
 For those words the children were unable to spell correctly in the dictation task, the orthographic effects 
were still present, but were weaker and often failed to reach significance. It is not at all surprising that words that 
children do not know at all would show no orthographic effects in the auditory rhyme judgment task; after all, if a 
child has no knowledge at all of a word’s spelling, then there would be no orthographic representation to activate. 
However, what is more surprising --and certainly theoretically interesting-- is the clear suggestion in the data that 
orthographic effects can be present for words that the children are unable to spell correctly; that is, there is evidence 
that children activate the orthographic representations of words in the auditory rhyme decision task that they are 
unable to produce correctly in the explicit production task of spelling to dictation, although it must be stressed that 
these orthographic effects were not always significant. It is possible that some errors in the spelling to dictation task 
reflect processes more involved with the execution of orthographic representations (such as slips of writing etc.) 
than the integrity of the representations themselves. 
 The orthographic effects in the auditory rhyme decision task for words the children could not spell 
correctly varied somewhat with age. Overall, the reaction times of children’s responses to rhymes tended to be faster 
for similarly than dissimilarly spelled pairs, and tended to be slower for similarly than dissimilarly spelled non-
rhymes. It was found that the 11-year-old children showed an orthographic inhibition effect for non-rhymes (which 
also reached significance on a post-hoc test) even for those words they could not spell correctly in dictation. This 
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may be taken to suggest that these older (and more literate) children have partial or implicit spelling knowledge 
prior to their ability to explicitly produce the spellings of the words. The older children have been learning to read 
and write for a longer time and so it is reasonable to expect that they should have at least some idea about the 
spelling of a word; they will have had more experience in producing spellings of words than younger children and 
may also be more aware of the rules that govern correct spelling in their language. It is very likely that an implicit 
knowledge about the spelling of a specific word precedes the actual knowledge about its precise orthography which 
is required for fluent production. It is suggested here that this “proto-spelling” knowledge (Barron, 1986, 1991, 
1994) is being activated in the auditory rhyme decision task. Of course very young children will not have it but they 
acquire the implicit knowledge about words’ spellings as they get older. As a result the orthographic facilitation and 
inhibition effects in the rhyme judgement task tend to increase with age for the words the children are unable to 
produce correctly. Again, however, it must be stressed that the orthographic effects observed, although consistent 
with the hypotheses tested, failed to reach conventional significance levels. 
 It is highly likely that there are some intermediate stages between a child’s total ignorance of the spelling of 
a word and his or her exact knowledge of the correct orthography of that same word. So a child might have at some 
point a general idea about the way to spell a particular word but be unable to produce the accepted sequence of 
letters for that word. It may also be the case that children at different ages rely to different extents on some process 
of sound-to-spelling conversion (or assembled spelling) to generate spellings. 
 
3. General discussion 
 
 An experiment was conducted in order to explore the orthographic effects in the auditory rhyme judgement 
task in children of different chronological and reading (and spelling) ages. It was found that children show the same 
orthographic effects as adults. The facilitation and inhibition effects were present for all ages. Spelling test was 
given to children after they performed the auditory rhyme judgement task in order to assess each child’s knowledge 
of the spelling of the words presented earlier. For those words the children could spell correctly in the subsequent 
spelling test, there was a large orthographic facilitation effect in their responses to rhymes and a smaller inhibition 
effect in their responses to non-rhymes. For words the children knew how to spell, therefore, they showed effects of 
orthography in the purely phonological task of deciding if two words rhyme or not, just as adults do. 
 For words the children were unable to spell correctly, there was also some suggestion that they showed 
some implicit knowledge of the spellings of the words heard. There were clear trends in the childrens’ performance 
in the rhyme judgement task towards the predicted orthographic facilitation and inhibition effects, although these 
were not significant, except in the case of the orthographic inhibition effect for non-rhymes shown by the 11-year-
olds. This was interpreted as suggesting that these older children had a clear implicit idea about the correct spelling 
of words, even though they were not quite able to produce them explicitly. There was also the suggestion that this 
implicit knowledge of a word’s orthography that children have prior to their ability to know the spelling explicitly 
improves as children get older and become more aware of spelling. 
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